graphene surface, the formation energy, which is short for E form (C→Au) , of every modification model was calculated in DFT study. The E form (C→Au) was calculated through the principle formula:
where E tot (Au-functionalized) represents for the total energy of Au modified graphene;
E tot (pristine) represents for the total energy of pure graphene; μ C and μ Au are the energy of single atom in individual crystal. Table S1 gives out the formation energies of H, B and T site models. The T site model is proved to be with the lowest energy, indicating that the T site model is the most possible position for Au. 
